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Thin-walled cylinder made from fibre-reinforced plastics 
material 

5 

The present invention relates to a thin-walled hollow, 
cylinder made from fibre-reinforced plastics material. 

A hollow cylinder with a relatively great wall 
thickness, used as a drive shaft, is known, for example, from 

10 DE-A-29 11 167. This known cylinder is of layered structure and 
comprises at least four layers which contain oriented glass or 
carbon fibres at defined angles with respect to the longitudinal 
axis of the shaft. According to this publication, the innermost 
layer with oriented glass fibres at an angle of ± 30° to ± 50° 

15 serves as a primary support for absorbing shear loads. A first 
intermediate layer with oriented glass fibres at an angle of 0° 
to ± 15° has the function of increasing the wall thickness in 
order to counteract torsion during use. A further intermediate 
layer, which contains carbon fibres with an orientation of 0° to 

20. 15°, serves to stiffen the : shaft so- that the usual: sound/noise 
from a shaft in operation can be suppressed; Finally, the shaft 
is provided with an outermost.,:, impact-resistant protective layer 
with glass fibres or i en ted 0 ; a;t; an ang 1 e of ± 60° to 90°, which 
likewise contributes to resist! torsion. The total .wall thickness 

25 according to the examples is approximately 3:0 -mm; 

Furthermore, DE-A-25 20 623 has disclosed, a tube made 
. from fibre-re inforeed plasties; material , f or ; exampl^: for use in 
the. aeronautical and aerbspace sectors, Whichv a 
plurality of layers contaihing; optionally oriented fibres. 

.30: EP-A-O 058 783 has disclosed : tubular body which comprises a 
-plural plastics layers and with an .outermost finishing 

layer, for example a mast> in which it is preferable for a 
combination of different fibres to be used. 

A thm-walled hollow cylinder is described,: for example, 

35 in NL-A-8.802144, which is iused to produce a so-called "galvano" 
printing forme, perforations in the form of a grid of dots being 
formed in the cylinder fWall : by means of a /; lase;i-v; .This " known 
cylinder is made from plastic^ material to which solid particles 
and /or f ibres may be added m order to increase . the mechanical 

40 stability and strength. GaTya.no printing. : formes:, rhade from 
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plastics material of this nature have never achieved commercial 
success . 

In addition to the abovementioned use for the production 
of an galvano printing forme, thin-walled hollow cylinders, 
5 often made from metal such as Ni, are also used for other 
printing applications, for example for relief printing and 
gravure printing, in which a relief comprising recesses is made 
into the outer surface of the cylinder, for example with the aid 
of a laser, or for use as a thin metal support for printing 

10 plates for flexographic printing which can be fitted on and 
removed from an air roller. Other applications for thin-walled 
hollow cylinders of this nature include, inter alia, the use as 
a transfer medium for transferring coatings and inks, an 
electrically conductive cylinder as an electrof orming mould, as 

15 a coating material, for example as a surface with specific 
f rictional/sliding properties, on an optionally driven roller. 

In a number of these applications, it is important that 
it be possible to process the material of the cylinder with the 
aid of a laser, which means that the wall thickness must not 

20 exceed a defined upper limit. Furthermore, in some printing 
applications, in which the cylinder is not supported over the 
entire circumferential surface, but rather only at the ends of 
the cylinder, for example in end rings, but also in other 
applications, a thin cylinder of this nature has to be rigid (in 

25 • the; longitudinal direction), certainly if the. .lehgths are 
, / relatively great > so that the cylinder is easy to handle, is hot; 
damageable and the bending of this cylinder is within acceptable 
: ; . limits . 

Furthermore, it. is. difficult to float nickel, cylinders 
:;30 '; : #f • /small di ameter . on. rollers in which, the cylinder <iiameter is 
Vindi^ased with the . aid 'of .air. such ' .as f prV • .example : in : 
•{> xf Ideographic printing-: ; Mckei cylinders with, a small diameter of 
..v.t^is nature are also, relatively difficult to produce. In 
addition, thin nickeil cylinders are susceptible to creasing. 
:35 However, cylinders with a greater wall thickness and therefore a 
' reduced susceptibility to creasing are expensive and more 
difficult to float. 
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Thin-walled metal cylinders are often transported and 
stored with the cylinders pushed together in the shape of a 
kidney. However, this is only possible from a certain diameter. 

Consequently, there is ongoing demand for cylinders with 
5 properties which are improved for the intended application, 
transport and (temporary) storage. 

As has already been suggested, in accordance with 
NL-A-8802144, plastics can generally be made more mechanically 
stable by the addition of fillers and/or fibres. However, this 
10 Dutch patent application does not provide any insight into how 
the intended increase in mechanical stability can be achieved. 

It is noted that US-A-3 981 237 has disclosed a rotary 
printing screen made from plastics material, such as polyester. 
The plastics material may be filled with a reinforcing material 
15 such as glass fibres. Such a rotary printing screen is 
manufactured from a tubular blank made by conventional extrusion 
methods, which is stretched biaxially afterwards. These filler 
materials are (short) chopped fibres, which are distributed 
randomly in the plastics material, even after biaxially 
20 stretching. Accordingly the volume concentration of the fibers 
is 40% at maximum. However, the strength and rigidity of a 
screen thus manufactured leaves much to be desired. The tubular 
blank may be per f orated by 'laser radiation to provide the screen 
openings . 

25 • Furthermore it is noted that. JP-A-11 278817 has 

disclose a cylinder structure made from a carbon : f ibre- 
. reihfbrced material . Thi ; s ^cylinder structure has a relatively 
thick-wall in view of its /application as an insulating cylinder 
in . an ..apparatus fox the - production of silicon single crystals 
30; using the Czochralski proces. 

-:':The'-- other publications mehtiohed . " above •'•'•disclose 
relatively thick-walled hoilpw cylinders which are not suitable 
:' f or the abovementioned .applications . 

In the prior art, it is generally thought to be. 
35. impossible to produce . hollow cylinders from fibre-reinforced 
plastics material with' a- relatively great diameter and. a small 
•wall'; . thickness (at most :a ; pproximateiy 1 mm) which nevertheless 
have the required mechanical -and. chemical properties for the 
abovementioned applications.' 



WO 01/29473 PCT/NLOO/00747 

- 4 - 

Furthermore, it is known that under load plastics 
materials are deformed more easily than metal, such as nickel, 
on account of creep. 

The object of the present application is to provide a 
5 thin-walled hollow cylinder made from fibre-reinforced plastics 
material, in which the wall thickness of the cylinder is such 
that it can be processed as an intermediate product with the aid 
of high-energy radiation, while the rigidity is certainly 
sufficient for numerous other applications, the cylinder being 
10 used with optional support and/or with optional rotation. 

Another object of the invention is to provide a thin- 
walled hollow cylinder of this type made from fibre-reinforced 
plastics material of this nature, the mechanical properties of 
which are improved compared to the printing forme made from 
15 (fibre-reinforced) plastics material described in the 
abovementioned Dutch patent application 8802144. 

The invention provides a thin-walled hollow cylinder 
made from fibre-reinforced plastics material, comprising at 
least one layer having fibres with at least one oriented 
20 direction of the fibres, the total wall thickness d tot lying in 
the. range from 0.01.0 to 1 mm (10 to .1000 |im) , and the ratio 
d tot 7D being < 0 . 0025, Where D is the diametex. .(in. mm) of the 
cylinder; According to the invention, it has- proven possible to 
create a very thin sleeve with a. .maximum wall -thickness of . 1 mm 
25 which has a continuous outer surface which can be made smooth 
and : whi^h can be produced within '. : ;;ac<^ra^e'" d ^^^ s ;ional ; : 
tolerances, and for which little .material, is required. As an 
aside, it is noted that father machining will in many cases be 
.. :u ; hnec;e : 5:3^.y'. 

30 Preferably the total wall thickness d tot is within the 

range of 0.010 to 0.700 mm, more preferably within the range of 
". 0. 020^ '"' ; ' -. 

' For example'., ait : a wall thickness ;qff:;8^ the ;^inim^:. 
diameter is 32 mm, and at a wall thickness of 1000 pm the 
35 minimum diameter of the cylinder is 400. mm. The cylinder is 
preferably circular in cross section and has a D/L. ratio of < 1, 
where L is the length; (in mm) of the cylinder. 

A lightweight cylinder according to the invention is 
'■' eminently suitable - for use-' as a sleeve;, on a rapidly rotating ; 
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roll or roller, such as for offset printing (1000 rpm) , without 
this sleeve coming off the roller as a result of the centrifugal 
force. By suitably selecting plastics material (s) and fibre 
type(s), which have no yield point or a high yield point, it is 
5 possible to produce cylinders which are not susceptible to 
creasing. Compared to metal, in particular nickel, plastics are 
generally more corrosion-resistant and better able to withstand 
chemicals, which is advantageous if a cylinder according to the 
invention is used in aggressive media, such as when printing. 

10 Given the ratio of wall thickness to diameter which is defined 
above, it is possible for a plurality of cylinders according to 
the invention which are not being used to be transported and 
stored with ease in the shape of a kidney. The cylinders can 
easily be produced seamlessly, so that there are no 

15 inhomogeneities caused by a weld seam. Compared to metal 
cylinders, operations such as cutting and perforating are easy 
to carry out with the cylinders according to the invention. 

A single plastics layer with fibres incorporated therein 
which are oriented in one direction, (also referred to below as 

20 .unidirectional fibres) -has. anisotropic elastic properties, i.e. 
the properties are dependent on the direction in which the load 
is acting... 

In this specification a f ibre- re inf or d£d plastics 
material is meant tc>^:^e . a plastics matrix layer > wherein 
25 reinforcing fibres are. incorporated. According, to the invention- 
these fibres are oriented in one direction. 

It is known, that the addition of fibres;.; generally 
imparts an improved rigidity to plastics ma t e r i a is,; ;; Fib r ^ s ma y 
be added in the form of so-called short fibres (also known as 
30. "teh^ -as- long fibres .which are arbitrarily 

distributed in the plastics material, arid as unidirectional 
fibres. The use of unidirectional fibres in principle provides 
the highest, rigidity which- :.can be- achieved. Further^ the 
highest fibre content cari be, achieved with layers having 
35 unidirectional fibres, : and: consequently, it is with these fibres 
that; the highest .modulus :bf : elasticity, can be : £ttaine : d4 . 

.As has already been stated, a single. ''^l^jiifs\/:X^y^ 
having unidirectional fibres has anisotropic elastic properties. 
According to the invention, this anisotropy is used: to limit the 
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deformation in the direction of load, which occurs in the 
various applications. This direction of load and therefore the 
oriented direction of the fibres of the cylinder may differ for 
each other application. 
5 For certain applications, it is also possible that a 

plurality of loads may act on the cylinder simultaneously but in 
different directions, for example if a galvano printing forme 
for rotary screen printing is produced from the cylinder. 
According to one embodiment, the cylinder according to the 
10 invention therefore comprises a fibre-reinforced layer having 
fibres with two differently oriented directions of the fibres, 
such as a woven or braided fabric of fibres, a fibre mat or a 
fibre cloth. 

To reduce the total amount of bending, in particular in 
15 the case of long cylinders, it is preferable for an oriented 
direction of the fibres to run parallel to the longitudinal axis 
of the cylinder, i.e. in the axial direction. 

For cylinders which are mounted on an air roller, for 
example for f lexographic printing, the oriented direction of the 
2.0 fibres is preferably perpendicular to the longitudinal axis of 
the cylinder . 

According to another embodiment of .the printing forme 
accbrdihg to the invention, the cylinder Comprises a first layer 
having fibres in a first oriented direction df the fibres, and a 
; 25 ; .second layer having fibres in a second oriented direction of; the 
fibres, the first and second directions of the fibres not being 
, : identical. As has already been stated, the separate layers 
' .having unidirectional^ fibres may have a high fibre content 
(compare a fibre content of 63% by volume for a unidirectional 
••3:0.;:v.:/:carbdh fibre '• in , ^^pxy . resin , with ' a.. ; : fibre; content • of 

.approximately 35% fcty-^'^i^e for a nonwoven in epoxy resiri^..;. 
-J^i wnich is of benefit to the elastic properties . The .fibre content 
df the cylinder Recording to the invention is preferably greater 
than 4 5% by volume. A., cylinder of this, type according to the 
it, ^'^iifiyiention is composed, of at least two. layers; of. f ibre-reinforced 
-. plastic, of whidh the fibres in a layer are oriented in one 
. direction and the . direct ions of the fibres- do not run parallel 
to one another. 
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Preferably, the oriented direction of the fibres of the 
first layer forms an angle a with the longitudinal axis of the 
cylinder, and the oriented direction of the fibres of the second 
layer forms an angle -a with the longitudinal axis of the 
5 printing forme. The cylinder advantageously also comprises a 
further layer having fibres in a third oriented direction of the 
fibres, the direction of the fibres of which further layer runs 
parallel or perpendicular to the longitudinal axis of the 
cylinder. More preferably, this further layer is arranged 
10 between the first and second layers. 

Examples of the angle a are 0°, 30°, 45° and angles of 
> 60°. A three-layer laminate for use in the cylinder according 
to the invention therefore comprises 3 layers with differently 
oriented directions of the fibres of, for example, 0° and ± 60° 
15 or 0° and ± 45° or 0° and 90° (x2) with respect to the 
longitudinal axis of the cylinder, if the cylinder is a preform 
for a printing forme for rotary screen printing. A three-layer 
laminate for use in the cylinder according to the invention as a 
so-called "sleeve" for flexographic printing therefore comprises 
20 3 layers with .differently oriented' directions of the fibres of, 
for example, 90° and ± 30° or 90° and ± 45° or 0° (x2) and 90° 
.with respect to the longitudinal, axis of the cylinder.. 

■ According to another embodiment of the . cylinder 
according to the invention, the . first layers having a first 
25 oriented .direction of the fibres ; : and second layers having- a 
.. second orient ed direction : of the fibres, alternate with one 
•another . One example of an- embod imeh t of this nature is.' a 
. ' cylinder which is made from a 4- layer laminate', .wi^h the 
oriented direction of the • fibres of the first and third layers 
30 and of the second and fourth layers being identical. 

According to a particularly preferred embodiment, the 
cylinder :i;s : of symmetrical-, structure in the thickness direction, 
and the oriented direction the fibres of o u t e r mo sit , . firs t 

layers forms an angle a. with the longitudinal axis of the 
35 Cylinder , and the oriented direction of the fibres :of •; second, 
•• interned! ate layers forms ah angle with the longitudinal axis 
df ,4he . cylinder. In this . -embbdiment too, the cylinder 
•advantageously comprises :a ■. : £ ; U;i thei. layer having .fibres ', in a 
. thiici priehted direction of 'the' fibres r which di recti on; ; of \ the 
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fibres runs parallel or perpendicular to the longitudinal axis 
of the printing forme. Just as in the cylinder comprising 
3 layers which has been discussed above, the further layer is 
preferably arranged between the second, intermediate layers, 
5 i.e. in the centre as seen in the thickness direction of the 
cylinder wall. 

In the multilayer laminates described above, which are 
used to make the cylinder according to the invention and which 
comprise a further layer having fibres in an oriented direction 
10 of the fibres which is parallel or perpendicular to the 
longitudinal axis of the cylinder, the thickness of this further 
layer is advantageously greater than the thickness of the other 
layers. In this case, the layers with an identically oriented 
direction of the fibres generally have an identical layer 
15 thickness . 

Depending on the thickness (diameter) of the fibres and 
the desired final thickness of the cylinder according to the 
invention, this cylinder may also comprise a plurality of 
adjacent layers with the same direction of the fibres,. 
20 If a rotary screen-printing forme is produced from the 

cylinder according to the invention, the total wall thickness is 
preferably in the range, from 80-300 micrometers. A small 
thickness of this nature also allows printing openings to be 
made using a laser, in accordance with a design which is to be 
25 printed. If . the cylinder according: to the invention is used as a 
flexographic printing:: sleeve, the minimum wall thickness is 
approximately 0 . 08 mm . .. For . label printing the total wall 
thickness is advantageously in. the range from 0 . 02 : tci 0.15 mm. 

the thin-walled . cylinder according to th6 inyehtion are 
30 easily machined by a laser, for example to manufacture a 
printing forme for It should be noted that from 

such a. f urther processed, icylihd^r it is \e;a;:S.y~ fccr •pfn^i^dtur:© _ a 
flat printing forme by;,;^ cylinder in the. Ibngitiidinal 

direction and mounting the: flat screen thus made onto a suitable 
• 35 planar frame. 

The mechanical properties of a printing forme for rotary 
screen printing which is made from a cy 1 inde r according to the 
invention are also: good-. 
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The oriented directions of the fibres, layer thicknesses 
and material can be varied, although there are preferred 
directions and materials, depending on the final application as 
has already been stated above and will be illustrated in more 
5 detail below. 

If desired, in the cylinder according to the invention, 
it is possible for the material layers to be combined to form a 
quasi-isotropic laminate, in order to reduce the anisotropy of a 
single layer having unidirectional fibres. 

10 As has already been stated above, it is possible for the 

fibre materials and the plastics of the binder matrix to be 
selected as a function of the desired properties. Examples of 
suitable fibre materials include carbon fibres, inorganic fibres 
such as glass fibres and boron fibres, metal fibres and organic 

15 plastic fibres, such as stretched fibres, for example aramid 
fibres and fibres of high-strength stretched polyethylene, as 
well as combinations thereof. The carbon fibres and inorganic 
fibres are particularly preferred, and of these carbon fibres 
are most preferred. The b index material used is not critical, 

20 since it makes little contribution to the mechanical properties 
compared to the fibres, and may be selected from the known 
..• :thermopl;as tics , such as polyesters : ;and thermosetting plastics, 
such as epoxy resins . Of customary combinations , carbon/epoxy is 
•preferred, on account of the excellent relationship between cost 

25 price and rigidity. The rigidity of this combination is 
-." virtually .twice as great as that of kevlar/epox.y ah^ 

/as; ;:; : grea : t as. that of glass/epoxy . Other, co^inations with a ; . still 
higher rigidity include car £on /poly imide, graphite /epoxy and 
silicon carbide /ceramic. However, these combinations are 

30 expensive. The abovementioned single-layer materials are 
; ^omme : r ; Gi : aliy-' available . 

The elastic parameters for a number of fibre/binder 
matrix single-layer : c omb i ha t ions ^ a re .described, . init^r. :alia, in 
"Engineering Mechanics of iCMposite Materials", I..M; Daniel et 
35 al : . , .Oxford University Pra;ss, 1;994, arid are CQmpii^d;, b^low in 
Table . 1 . 



Table 1 



Fibre 



E modulus 1 £ modulus [Sliding • | Poisson' s 
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content 
(% by 
volume) 


// fibres 
(GPa) 


1 fibres 
(GPa) 


modulus 
(GPa) 


ratio 


E-glass/ 
Epoxy 


55 


39 


8.6 


3.8 


0.28 


S-glass/ 
Epoxy 


50 


43 


8.9 


4.5 


0.27 


Kevlar/ 
Epoxy 


60 


87 


5.5 


2.2 


0.34 


Carbon/ 
PEEK 


58 


131 


8.7 


5.0 


0.28 


Carbon/ 
Epoxy 


63 


142 


10.3 


7.2 


0.27 


Carbon/ 
Polyimide 


45 


216 


5 . 0 


A C 
1 . 3 


u . £ D 


Graphite/ 
Epoxy 


57 


294 


6.4 


4.9 


0.23 


Silicon 

Carbide/ 

Ceramic 


39 


121 


112 


44 


0.20 



The elastic parameters for quasi-isotropic laminates are 



given in table 2 below. 
Table 2 





E modulus. 
(GPa) 


Sliding 
modulus 
(GPa) 


Pois son's ratio 


E-glass /Epoxy 


18 . 9 


73 . 


0.29 


S-glass /Epoxy 


20.9 


8.2 


0.27 


Keylar/Epoxy 


32.6 


; 12.. 3 . 


0.33 


Carbpn/P.EEK 


50.7 


19.4 ■ 


0.30 


Carbon/Epoxy 


56.7 


<22.1 


0.29 


Carbon/ Polyimide 


77 .4 


29.6 


0.31 


Graphite/Epoxy 


104 " 


39 7 


0.31 


Silicon carbide/ 
Ceramic . 


113 


;4 6.4 


0.22 



: 'The ma t er i 4 is; : f rom •; : wh i ch the layers are Made: /may, ..'in , 
• : : addition to the abpvementiqned binders and ■ unicii r ec tibhal : 
. f ibres , also contain , other .:• conventional additives:; such . . as 
lubricants, adhesion^pr^ptirig; agents, fillers, pigments and . the 
10 : iik;b> if desired. 

Furthermore., if :-cie.sireci> the printing forme according to 
the .invention may be iproyided with one or more additional 
.' surface layers which do , not .contain any fibres . and have desired 
properties, in particular plastics layers, on the inside and/or 
15 : outside of the cylinder. Examples of desired properties of this 
. . nature, include, inter alia; reduced friction (polytetraf iuoro- 
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ethylene), wear resistance, scratch resistance, hydrophobic 
nature and strength. 

The invention also relates to the use of a cylinder 
according to the invention as a preform for the production of a 
5 printing forme for rotary screen printing, as a sleeve for 
flexographic and offset printing, which is to be mounted on an 
air roller, as a printing forme for gravure printing, as a 
transfer medium for transferring coatings and inks, as an 
electroforming mould or as a coating material. 
10 The invention is explained below with reference to the 

appended drawing, in which: 

Fig. 1 shows a perspective, diagrammatic view of a 
printing forme for rotary screen printing which is produced from 
a cylinder according to the invention; 
15 Fig. 2 shows a diagrammatic view of a fibre-reinforced 

plastics layer having an oriented direction of the fibres; 

Fig. 3 shows an exploded, diagrammatic view of a 
symmetrical 3-layer laminate; and 

Fig. A shows an exploded,,., diagrammatic view of a 5- 
20 layer laminate. 

Fig. 1 illustrates a rotary screen-printing forme 10 
which is made from a. thin hollow, cylinder 12 according to the 
invention. Perforations are made -in this cylinder in accordance 
with a design. to be printed using high-energy radiation, such as 
25 a C0 2 laser. In this case, these perforations form • printing: 
openings - ' ,14 :. which .def ine images: , . and 18 which .are - : to. v/fee- : 
printed. The total thickness d tot of the cylinder wall is, for 
example, 140 fim for a diameter D of 203.4 mm and a length L of 
1850 mm. • ■ j.-.-. • . ./ • , . 

. 30 Fig. . 2 vshows a planar f ibre-reinforced plastics layer 20 

■having f ibre:s : i'-;-2'2;' (diagrammati pally Vindicated by r e 1 a t i v.e 1 y > ; t h in,;: . 
cpntihiibus- lines ^ of which the: oriefvled. direct! oh of the fibres 
runs parallel to the longitudinal axis: of a cylinder which is to. 
be made from this layer. This axial direction of the fibres : ,:is; 
35 advantageous fd-r reducing the total, bending of the ,print;ing 
forme 10 . 

For the sake of simplicity, in the following figures 
identical components are denoted 1 by . identical reference 
numerals'. 
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Fig. 3 diagrammatically depicts a 3-layer laminate 30, 
in which the middle layer 32 with a thickness of 84 urn consists 
of the fibre-reinforced plastics layer shown in Fig. 2, i.e. the 
fibres 22 run parallel to the longitudinal axis (not shown in 
5 Fig. 3). On both sides of the middle layer 32 there is an 
outermost layer 34 with a thickness of 28 pm, the fibres 22 of 
which have an orientation which is perpendicular to the 
longitudinal axis. A laminate with unidirectional fibres of this 
nature may, for example, be formed by means of customary 
10 techniques, such as pultrusion, injection-moulding, lamination 
and winding, and may be machined, if necessary, by grinding, 
polishing and the like. However, in most cases further machining 
of this nature is superfluous. A suitable method for preparing a 
cylinder according to the invention is disclosed in US-A-5 071 
15 506. In this method a composite material is applied on a mandrel 
having an inflatable bladder. The mandrel is inserted into a 
single press mould. Upon pressurizing the inflatable bladder the 
composite material is forced against the wall of the mould. 
Subsequently the composite material is cured. 
20 A laminate in which the central layer has an oriented 

direction of the fibres which is perpendicular to the 
longitudinal axis and the oriented directions of the fibres of 
the. outer layers form, an angle a, where a is not 90°, and a is 
preferably 0°, is used as a base structure for the production of 
2 5 a ■ cylinder according to the invention which is supported, during 
use (for example a si e eve for fiexographic printing): , sirice in 
this case less- bending can occur but. the properties in the 
tangential direction are of importance. 

Fig . 4 shows , a diagram illustrating the. X^et-^pmoi^te 
30" dt 4h. : :exai^ laminate 40 according to the ; 

invention in ;^^^;:;pQim. The laminate 40 with a symmetrical 
is'ttuctuie coi^xises feiddle layer 32 wit:h a thickness, of 
200 in which fibres 22 are oriented ' in the longitudinal 

direction of the cylinder which is to be made from this 
35 laminate. On either side of the middle layer 32 there, are two 
intermediate layers 44 With a layer thickness '••'pi 20. \m, of which 
the direction of the fibres forms an angle a.--10*:sw^ - respect 
to the longitudinal axis. The outermost, first layers 46 
likewise with, a • thickness of 10 \m have fibres 22 with an 
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orientation of +70° with respect to the longitudinal axis. A 
cylinder with a diameter of 120 mm is produced from this 5-layer 
laminate. 

It should be noted that in practice the selection of a 
5 specific direction of the fibres will be partially determined by 
the reproducibility of the production technique employed and the 
total costs. 
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CLAIMS 

1. Thin-walled hollow cylinder (12) made from fibre- 

5 reinforced plastics material, comprising at least one layer (20; 
32, 34; 32, 44, 46) having fibres (22) with at least one 
oriented direction of the fibres, the total wall thickness d tot 
lying in the range from 0.010 to 1 mm, and the ratio d tot /D being 
< 0.0025, where D is the diameter (in mm) of the cylinder. 
10 2. Cylinder according to claim 1, characterized in that the 

total wall thickness is in the range from 0.010 to 0.700 mm. 

3. Cylinder according to claim 2, characterized in that the 
total wall thickness is in the range from 0.020 to 0.300 mm. 

4. Cylinder according to one of the preceding claims , 
15 characterized in that the cylinder (12) comprises a fibre- 
reinforced layer having fibres with two oriented directions of 
the fibres. 

5. Cylinder according to one of the preceding claims, 
characterized in that an oriented fibre direction lies parallel 

20 or perpendicular to the longitudinal axis of the cylinder (12). 

6. Cylinder according to one of the preceding claims l-.3 : , 
•characterized in that the cylinder (12) : cpmprises a first layer 

. having fibres in a first oriented directiph of the fibres, aind a 
second layer having fibres in a second oriented direction of the. 
25 fibres, the oriented .. directions pf the fibres not being 

• .identical-. . 

• . ? . Cylinder according to c 1 aim: : 6 , ; c ha r ai b t e f i z e d in that the 
oriented direct ion of the fibres of the f-irst layer forms an: 

. angle a with the longitudinal axis of the cylinder (10),, and the 
■ 30 oriented direction of the fibres of the second layer f orms : an v. 

angle -a with the . longitudinal axis (12).. 
, : : : 8. Cylinder, according to one of the preceding claim?:/ 6. ;:.^:r.'- : 

7. characterized in that the cylinder (12) also comprises.'. :a 
further layer (3.2) having fibres (22) ah a third oriented; 

35 direction of ./the:': .fibres, the direction of the fibres runnihg : 
parallel or perpendicular to the .;^bn^itudihal axis of the 
cylinder (12) .' 
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9. Cylinder according to claim 86, characterized in that 
the said further layer (32) is present between the first layer 
(34) and the second layer (34). 

10. Cylinder according to one of the preceding claims 6 or 
5 7, characterized in that first layers having a first oriented 

direction of the fibres and second layers having a second 
oriented direction of the fibres alternate with one another. 

11. Cylinder according to one of the preceding claims 1-3, 
characterized in that the cylinder (12) is of symmetrical 

10 structure in the thickness direction, and the oriented direction 
of the fibres of outermost, first layers (46) forms an angle a 
with the longitudinal axis of the cylinder (12), and the 
oriented direction of second, intermediate layers (44) forms an 
angle -a with the longitudinal axis of the cylinder (12) . 

15 12. Cylinder according to claim 11, characterized in that 

the cylinder comprises a further layer (32) having fibres (22) 
in a third oriented direction of the fibres, which direction of 
the fibres runs parallel or perpendicular to the longitudinal 
axis of the cylinder (12) . 

20 13. Cylinder according to claim 12, characterized in that 

the further layer (32) is arranged between the second, 
intermediate layers (44) . 

14. Cylinder according to one of claims 8-9 or 11-13, 
characterized in that the layer thickness of the outermost.,: 

25 first layers (4;6) is identical . 

15 . Cylinder according to one of claims 8-9 or. • 12>i3.>- 
charact erized irv : that the . thickness of the further layer (32) is 
greater than the thickness of the other layers (34; , 44, 4 6). . 

16; . Cylinder, according to one of the preceding . • claiias:,;: 
•: .30 . oharacteri ze!d: Vin ■ that ...the' ; . f ibreKreinf orped../. plastics." : ma^^;|i; 
consis ts of unidir e ct ioni;!' carbon, fibres in Van ;epoxy matrix' . " 
17„ Cylinder according to one of the preceding claims 1-3/ 

characterized in- that : the cylinder (12) is made from a quasi- 
isotropic laminate. 
35 18.. Cylinder according to. one of the preceding . claims., 

characterized in that a surface layer, which does not contain .any. 
fibres is • provided on the inside and/or outside of the. cylinder 
• (12) . 
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ANL 
ZEICHN 



In reply to your Communication dated August 6, 2002 pursuant to Rules 109 
and 110 BPC the following comments to OS-A-3 981 237 are filed. Hereinafter 
this document will be identified by the abbreviation Dl. 

The only paragraph, where fibers are mentioned in document Dl, is column 9, 
lines 54-55. In this paragraph a method i3 disclosed in order to produce a 
seamless blank by using conventional techniques (line 43) . More* specifically 
a two step extrusion process is proposed (line 46) . It appears from lines 
43-46 that the existing extrusion techniques are not sufficiently accurate, 
in particular regarding dimensions and tolerances. In this two step 
extrusion process first a cylindrical blank is produced using conventional 
extrusion techniques (line 50) from a thermoplastic material, which 
optionally may be filled with a reinforcing material such as glass fibers 
(line 55) . The second 3tep is a biaxial drawing operation in which both 
radial and longitudinal dimensions are increased by 2 to 5 times thereby 
producing a seamless cylinder having the desired dimensions (line 58) . This 
means that the wall thickness of the tubular blank must be. the product of 

P.O. BOX yw, izEeUE 1UJSWIJK, I HE NCTIIEHUNDS. TEL: ljl 70 4M W 54, FAX: tji 70414 54 9» 
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the radial and longitudinal draw ratios, i.e. given the range of draw 
ratios, from 4 to 25 times the final desired cylinder wall thickness. 

From this paragraph it is evident that no long fibers can be used in this 
method according to Dl. The reasons therefor comprise: 

1, In conventional extrusibn technique it is not possible to use long 
unidirectional fibers as a reinforcing material in a cylindrical 
blank. If one would like to do so, he is obliged to use special 
techniques, for example pultrusion, which is a completely different 

technology- If one uses, thermoplastic materials (instead of resins) 

■> 

conventional extrusion is very difficult, if possible at all, and 
requires completely different equipment and knowledge. And if 
possible, the fibers would run in the longitudinal direction only. 

2. Even if one would obtain a blank having unidirectional fibers, biaxial 
drawing or stretching thereof would be impossible. According to the 
method disclosed in Dl the blank is mounted inside a pressure vessel, 
and situated such that one end enters an annular slit between a die 
and an expanding mandrel. Column 10, line 1-4. The expandable mandrel 
has to expand in 3uch a: way that the material, from which the 
cylindrical blank has been made, is forced into the annular slit 
between the die and the; expanding mandrel and the material starts to 
flow, such that both the diameter as well as the length increases 2 to 
5 times. However, using; this technique it is unpredictable what will 
occur to the fibers. In particular where they would be present in the 
final product. The distribution of the fibers and thereby the 
mechanical properties will vary from place to place, and from product 
to product- This is also valid for the wall thickness, if one 
recognizes that the fibers can be only pressed upon each other un.til 
they contact each other. As a result thereof differences in opening 
dimensions will occur during engraving with the aid of a laser, also 
because of the differences between (carbon) fibers and : the 
thermoplastic matrix material in view of machining by a laser. 
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In summary when the method according to Dl would be carried out with long 
unidirectional fibers the properties of the final product would vary in an 
unacceptable way. This cannot have been the purpose of Rhodes' invention. 

The method according to Dl could probably be possible with chopped fibers, 
although it would have been difficult with these type of fibers as well, in 
particular the biaxial drawing of the tubular blank. However , chopped 
fibers, which are randomly distributed in the plastic matrix, cannot be 
piled up close together as unidirectional fibers in a prepreg process, 
during which the fibers are laid down together as close as possible. 

In manufacturing screens or stencils from plastic material the deformation 
is a critical factor. In the examples of Dl the modulus of elasticity ia 3.5. 
GPa, which corresponds to the stiffness, which is the maximum for plastics 
like polyesters without fibers. The modulus of elasticity for nickel is 
-approximately 17Q GPa, which is ~ 50 times higher. In view thereof the present 
stencils or screens made from nickel cannot be replaced by stencils or 
screens which are manufactured from unfilled plastic materials. Only the use 
of long unidirectional fibers, such as carbon fibers, which are grouped in 
optimal directions and being present in a high fiber content, can offer a 
solution. The presence and orientation of the fibers is therefore critical 
and is the core of present invention. 

Xn Dl use is made of thermoplastic materials, in particular in the form of 
sheets, which are sealed o:c adhered together, or are made seamless using 
other techniques. In the present invention use is made of prepreg tapes 
having unidirectional fibers, which are laid down as close as possible in 
these prepreg tapes. 

As already described above conventional extrusion techniques could only be 
used in thermoplastics having chopped fibers, if it is possible at all, 
because the subsequent biaxial stretching can only be carried out with 
blanks having chopped fibers. Longer or continuous fibers would break during 
biaxial drawing. 
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As already stated hereinabove, the modulus of elasticity in the. examples of 
Dl is 3.5 GPa, while a conventional screen made from nickel shows a modulus 
of elasticity of 180 GPa. in order to achieve the same stiffness the wall 
thickness of a screen made from plastic material should have been increased 
51 times, however according .to Dl an increase of only. 3 times is allowed in 
view of printing. 

The present European patent application has entered the regional phase with 
the claims as originally filed and not with the claims as amended during the 
International Preliminary Examination phase. The limitation with respect to 
the fiber content in claim 1, which has been introduced during this 
international phase, is in view of the above comments on document Dl 
unnecessary* 

It is believed that the above comments will take away any objection raised 
by the Examiner according to the First Written Opinion during the 
international phase. 

The representative, 
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Nichtamtssprache 

(siehe Merkbiatt III, 5.2) : 



Request for examination 

Examination of the application under 
Art. 94 EPC is hereby requested. 
The examination fee is being (has 
been, will be) paid. 



Request for examination in an 
admissible non-EPO language 
(see Notes III, 5.2) : 

Verzocht wordt om onderzoek 
van de aanvrage zoals bedoeJd 
In Art94. 



2 



4. Requete en examen 

II est demands que soit examinee 
la demande de brevet conformement 
a Tart. 94 CBE. II est (a ete, sera) 
precede au paiement de la taxe 
d'examen. 

Requdte en examen dans une langue 
non officielle autorisee 
(voir notice III, 6.2) : 



5. Abschriften 5 

Zusatzliche Abschrift(en) der im 
erganzenden europSischen 
Recherchenbericht angefuhrten 
SchriftstOcke wird (werden) 
beantragt. 

Anzahl der zusatzlichen Satze von 
Abschriften 



Copies 

Additional copy (copies) of the 
documents cited in the 
supplementary European search 
report is (are) requested. 



Number of additional sets of copies 



5. Copies 

Priere de fournir une ou plusieurs 
copies supplementaires des 
documents cites dans le rapport 
compl6mentaire de recherche 
europeenne. 

Nombre de jeux supplementaires 

de copies 



6. Fur das Verfahren vor dem EPA 
bestimmte Unterlagen 



6. Documents Intended for pro- 
ceedings before the EPO 



6. Pieces destinies a la procedure 
devant r*OEB 



6. 1 Dem Verfahren vor dem EPA als 
Bestimmungsamt (PCT I) sind f ol- 
gende Unterlagen zugrunde zu legen: 

|XI die vom Internationalen Buro ver- 
offentlkhten Anmeldungsunter- 
lagen (mit alien Anspruchen, 
Beschreibung und Zeichnungen), 
gegebenenfalls mit den geanderten 
Anspruchen nach Art. 19 PCT 

| j soweit sie nicht ersetzt werden 
durch die beigefugten 
Anderungen. 

Fails notig, sind Kiarsteliungen auf 
einem Zusatzblatt einzureichen! 



6. 1 Proceedings before the EPO as 
designated Office (PCT I) are to be 
based on the following documents: 

the application documents pub- 
lished by the International Bureau 
(with all claims, description and 
drawings), where applicable with 
amended claims under Art 19 PCT 



unless replaced by the amend- 
ments enclosed. 



Where necessary, clarifications must 
be submitted on o separate sheet! 



6.1 La procedure devant I'OEB agissant 
en qualite <r office designs (PCT I) doit 
se fonder sur les pieces suivantes : _ 

les pieces de la demande publlee 

par le Bureau international (avec 
toutes les revendications, la descrip- 
tion et les dessins), eventuellement 
avec les revendications modifiees 
conformement a I'article 19 du PCT 

dans la mesure ou elJes ne sent pas 
remplacees par les modifications 

jointes. 

le cas echeant, des explications 
doivent etre jointes sur une feuiiie 
additionnelfel 



6.2 Dem Verfahren vor dem EPA als 

ausgewahltem Amt (PCT II) sind fol- 
gende Unterlagen zugrunde zu legen: 

die dem internationalen vorlaufigen 
PrQfungsbericht zugrunde gelegten 
Unterlagen, einschlieftlich seiner 
eventuelten Anlagen 

(Soiche Anlagen mussen immer 
beigefugt werden) 

[XI soweit sie nicht ersetzt werden 
durch die beigefugten Ande- 
rungen. 



6.2 Proceedings before the EPO as 
elected Office (PCT II) are to be 
based on the following documents: 

the documents on which the Inter 
national preliminary examination 
report is based, including its 
possible annexes 

(Such annexes must always be filed) 



unless replaced by the amend- 
ments enclosed. 



6.2 Le procedure devant I'OEB agissant 
en qualite d'office elu (PCT II) doit 
se fonder sur les pieces suivantes : 

les pieces sur lesqueiles se fonde le 
rapport d'examen preliminaire 
international, y comprls ses 
annexes eventuelles 

(De telles annexes sont toujours 
a joindre) 

dans la mesure ou elles ne sont 
pas remplacees par les 
modifications jointes. 



Falls notig, sind Kiarsteliungen auf 
einem Zusatzblatt einzureichen! 



Sind dem EPA als mit der internatio- 
nalen vorlaufigen Prufung beauf- 
tragten Behorde Versuchsbertchte 
zugegangen, durfen diese dem Ver- 
fahren vor dem EPA zugrunde gelegt 
werden. 



Where necessary, clarifications must 
be submitted on a separate sheet! 



If the EPO as International Prelimi- 
nary Examining Authority has 
received test reports, these may be 
used as the basis of proceedings 
before the EPO. 



Le cas e'ehe'ant, des explications 
doivent dtre jointes sur une feullle 
additionnellel 

Si I'OEB, agissant en qualite" 
d 'administration chargee de I'examen 
preiiminaire international, a recu des • 
rapports (fessais, ceux-ci peuvent 
constituer la base de la procedure 
devant I'OEB. 
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Ubersetzungen 

Beigef Ogt sind die nachfolgend 
angekreuzten Gbersetzungen in einer 
der Amtssprachen des EPA (Deutsch, 
Englisch, Franzosisch): 

• Im Verfahren vor dem F.PA ate 
Bestimmungsamt oder 
ausgowahltem Ami (PCT I + II): 

Ubersetzung der ursprunglich 
eingereichten Intematlonalen 
Anmddung (Beschreibung, An- 
sprGche, etwaige Textbestandteile 
in den Zeichnungen), der verfiffent- 
lichten Zusammerrfassung, und 
etwatger Angaben Ober biologisches 
Materiel nach Regel 13* 3 und 
13* 4 PCT 

Obersetzung der prioritats- 
begriindenden Anmeldung(en) 

Es wird hiermit erklart, dad die 
Internationale Anmeldung in ihrer 
ursprtinglich eingereichten 
Fassung eine vollstandige 
Ubersetzung der frOheren An- 
meldung ist {Regel 38(5) EPU) 

• Zusatzlich im Verfahren vor dam 
EPA als Bestimmungsamt (PCT I): 



Ubersetzung der nach Art. 19 PCT 
geandarten Ansprtiche nebst 
Erkiarung, falls diese dem 
Verfahren vor dem EPA zugrunde 
gelegt werden sollen (siehe Feld 6) 



Zusatzlich im Verfahren vor dem 
EPA als ausgowahltem Amt 

(PCT II): 

Ubersetzung der Anlagen aim 
international en vorlaufigen 
PrOfungsbericht 



Biologisches Material 

Die Erfindung bezieht sich auf bzw. 
verwendet biologisches Material, das 
nach Regel 28 EPU hinterlegt worden 

ist. 

Die Angaben nach Regel 28(1 )c) 

EPU (falls noch nicht bekannt, die 
Hinterlegungsstelle und das (die) 
Bezugszeichen (Nummer, Symbole 
usw.) des Hinterlegers) sind in der 
internationalen Verofferrtlichung oder 
in der gernafc Feld 7 eingereichten 
Ubersetzung enthatten auf; 



Translations 

Translations in one of the official 
languages of the EPO (English, 
French, German) are enclosed as 
crossed below: 

• In proceedings before the EPO 
as designated or elected Office 

(PCT I + 11): 

Translation of the international 
application (description, claims, 
any text in the drawings) as 
originally filed, of the abstract as 
published and of any indication 
under Rule 13*3 and 13* 4 PCT 
regarding biological material 



Translation of the priority appli- 
cation(s) 

It is hereby declared that the 
international application as 
originally filed is a complete 
translation of the previous 
application (Rule 38(5) EPC) 



• In addition, in proceedings before 
the EPO as designated Office 

(PCT I): 

Translation of amended claims 

and any statement under Art. 19 
PCX if the claims as amended are 
to form the basis for the procee- 
-dings before the EPO - 
(see Section 6) 

• In addition, in proceedings before 
the EPO as elected Office (PCT II): 



Translation of any annexes to the 
international preliminary exami- 
nation report 



Traductions 

Vous trouverez, ci-joint, les 
traductions cochees ci-apres dans 
Tune des tangues offictelles de I'OEB 
(allemand, anglais, frangais) : 

• Dans la procedure devent I'OEB 
agissanl en qualite' d'office 
d4signe ou 6lu (PCT I + II): 

Traduction de la demande Inter- 
nationale telle que deposee 
Inrtlalement (description, revendica- 
tions, textes figurant eventuelle- 
ment dans les dessins), de I'abre ge 
publie, et de toutes indications 
visees aux regies 13*3 et 1 3*4 
du PCT concernant le materiel 
bioiogique 

Traduction de la (des) demande(s) 
ouvrant (e droit de prlorite 

II est declare par la presente que 
la demande internationale telle 
que d6posee initialement est une 
traduction integrale de la demande 
anterieure (regie 38(5) CBE) 



De plus, dans la procedure devant 
I'OEB agissant en qualite d'office 
dSsignS (PCT I) : 

Traduction des revendications 
modifies et de la declaration faite 
conformement a I'article 19 du PCT, 
si la procedure devant I'OEB doit 
etre f ondee sur les revendications 
modif tees (voir la rubrique 6) 

De plus, dans la procedure devant 
I'OEB agissant en qualite' d'office 
elu(PCTH): 

Traduction des annexes du 
rapport d'exarnen preliminaire 
international 



Biological material 

The invention relates to and/or uses 
biological material deposited under 
Rule 28 EPC. 



The particulars referred to in 
Rule 28(1)(c) EPC (if not yet known, 
the depository institution and the 
identification reference(s) Inumber, 
symbols etc.] of the depositor) are 
given in the international publication 
or in the translation submitted under 
Section 7 on: 



Matiere bioiogique 

L'lnvention conceme et/ou utilise 
de la matiere bioiogique, deposee 
conformement a la regie 28 CBE. 



Les indications visees a la regie 
28(1)c} CBE (si pas encore connues, 
I'autorite de depot et la (les) 
r6ference(s) d'identification Inumero ou 
symboles etc] du deposant) figurent 
dans la publication internationale ou 
dans une traduction produite con- 
formement a la rubrique 7 a la / aux: 



Seite(n) / Zeile(n) 



page(s) / line(s) 



page(s) / ligne(s) 



Die Empfangsbescheinigung(en) 

der Hinterlegungsstelle 

ist (sind) beigefiigt 

wird (werden) nachgereicht 

Verzicht auf die Verpflichtung des 
Antragstellers nach Regel 28(3) auf 
gosondertem SchriftstOck 



The receipt(s) of deposit issued by 
the depositary institution 

is (are) enclosed 

will be filed at a later date 

Waiver of the right to an undertaking 
from the requester pursuant to Rule 
28(3) attached. 



Le(s) recepisse(s) de depdt 

dellvre" (s) par rautorite de depdt 

est (sont) jolnt(s) 

sera (seront) produit(s) ufterieurement 

Renonciation, sur document distinct, 
d I'engagement du requ6rant au titre 
de la regie 28(3). 
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9. Nudeotid- und Aminosaure- 
sequenzen 

Q Die nach Regain 5.2 und 13 te PCT 
sowie Regel 1 1 1 (3) EPU erforderli- 
chen Untertagen liegen dem EPA 
bereits vor. 

L| Das schriftliche Sequenzprotokoll 

wird anliegend in einer Amtssprache 
des EPA nachgereicht. 

[j Das Sequenzprotokoll geht nicht 
uber den Inhalt der Anmeldung in 
der ursprunglich eingerelchten 
Fessung hinaus. 

| | Der vorgeschriebene Datentrager 
ist beigefugt. 

PI Die auf dem Datentrager gespei- 
cherte Information stimmt mit 
dem schriftlichen Sequenzprotokoll 
Oberein. 



Nucleotide and amino acid 
sequences 

The items necessary in accordance 
with Rules 5.2 and 13 ter PCT and 
Rule 1 1 1 (3) EPC have already been 
furnished to the EPO. 

The written sequence listing is 
furnished herewith in an official 
language of the EPO. 

The sequence listing does not 
include matter which goes beyond 
the content of the application as 
filed. 

The prescribed data carrier is 
enclosed. 

The information recorded on the 
data carrier is Identical to the 
written sequence listing. 



10. Benennungsgebuhren* 

[X] 1 0.1 Es ist derzeit beabsichtigt, den sie- 

benfachen Betrag einer Benennungs- 
gebuhr zu entrichten. Damit gelten 
die Benennungsgebuhren fur alle 
Vertragsstaaten des EPU 1 als ent- 
richtet (Art. 2 Nr. 3 GebO), soweit sie 
in der internationaien Anmeldung 
bestimmt sind. 

j | 1 0.2 Abweichend von der ErWarung in Nr. 

1 0. 1 ist derzeit beabsichtigt, wenlger 
als sleben Benennungsgebuhren fur 
folgende in der Internationaien An- 
meldung bestimmte Vertrags- 
staaten des EPU 2 zu entrichten: 



10. Designation fees* 

10.1 It is currently intended to pay seven 
times the amount of the designation 
fee. The designation fees for all the 
EPC contracting states 1 designated 
In the international application are 
thereby deemed to have been paid 
{Art. 2 No. 3 RFees). 



10.2 The declaration in No. 10.1 does not 
apply. Instead, it is currently intended 
to pay fewer than seven designation 
fees for the following EPC 
contracting states 2 designated in 
the international application; 



-C 

•c 

■r 



H | 
*| 



Soweit unter Nr. 10.2 Vertragsstaaten 
aufgefuhrt sind, wird beantragt, fur 
die dort nicht aufgef uhrten Vertrags- 
staaten von der Zustellung einer 
Mitteilung nach Regel 108(3) EPO 
abzusehen. 

1 0.3 Wird ein automatischer 
[Xj Abbuchu ngsauftrag erteilt (Feld 1 2), 
so wird das EPA beauftragt, bei Ab- 
laut der Grundfrist nach Regel 107 
(1)d) EPU den siebenfachen Betrag 
einer Benennungsgebuhr abzubuchen. 
Ist eine ErklSrung nach Nr. 10.2 
abgegeben worden, so sollen die 
Benennungsgebuhren nur fiir die dort 
angegebenen Vertragsstaaten 
abgebucht werden, sofern dem EPA 
nicht bis zum Ablauf der Grundfrist 
ein anderslautender Auftrag zugeht. 



rf contracting states are indicated 
under No. 10.2. it is requested that 
no communication under Rule 108(3) 
EPC be issued for contracting states 
not thus indicated. 



10.3 If en automatic debit order has 

been issued {Section 12), the EPO 
is authorised, on expiry of the basic 
period under Rule 107(1)(d) EPC, 
to debit seven times the amount of 
the designation fee. If states are 
indicated under No. 10.2, the EPO 
will debit designation fees only for 
those states, unless instructed 
otherwise before the basic period 
expires. 



* Form 1200 (01.02) nur verwenden fur Internationale 
Arvneldungen, do ab 1. Juil 1999 etngorelcht worden 
sind. 



* Use Form 1200 (01.02) only for international 
applications filed from 1 July 1999 onwards. 



Sequences de nucleotides 
et d'acldes amines 

Les pieces requises selon les regies 
6.2 et 1 3 W PCT et la regie 1 1 1 (3} CBE 
ont deja ete deposees aupres de 
I'OEB. 

La liste de sequences 6crite est 
produite ci-joint dans une des langues 
officielles de I'OEB. 

La liste de sequences ne contient 
pas d'elements s'etendant au-dela 
du contenu de la demande telle 
qu'etle a ete deposee. 

Le support de donnees prescrit 
est joint. 

L' information figurant sur le 
support de donnees est identique 
a celle que contient la liste de 
sequences ecrite. 



10. Taxes de designation* 

10.1 II est actuellement envisage de payer 
un montant correspondent a sept 
fois la taxe de designation. Les taxes 
de designation sont ainsi re>ut6es 
payees pour tous les Etats 
contractants de la CBE 1 designes 
dans la demande Internationale 
(art. 2, point 3 du RRT). 

1 0.2 Contrairement £ ce qui est indique au 
n° 10.1, il est actuellement envisage 
de payer molns de sept taxes 

de designation pour les Etats 
contractants de ta CBE 2 suivants 
designes dans la demande 
Internationale : 



Si des Etats contractants sont 
mentionnes au n° 10.2, priere de ne 
pas proc6der a la signification d'une 
notification prevue par la regie 108(3) 
CBE pour les Etats contractants 
n'ayant pas 6te y mentionnes. 

10.3 Si un ordre de prelevement auto- 
matique est donne (rubrique 12), 
il est demande a I'OEB de prelever, 
a I'expiration du delai normal vise 
a la regie 107(1}d) CBE, un montant 
correspondent a sept fols la taxe de 
designation. Si une declaration a etd 
faite au n° 10.2, les taxes de designa- 
tion ne sont a pr6lever que pour les 
Etats contractants qui y sont indi- 
ques, sauf instruction contraire recue 
par I'OEB avant I'expiration du dGlai 
normal. 



• Veuillez utifiser le formulaire 1200 (01.02) seulemont 
pour les domandes intemationales deposoes a compter 
du i-|uin«i999. 



1 Stand bei Drucklegung: 20 Vertragsstaaten, und zwar: / Status when this form was printed: 20 contracting states, namely / Situation a b data derepression : 20 Etats controctonts, 

a savoir ; AT Osterreich / Austria / Autrlche, BE Belgian / Belgium / Befgkjua. CH/U Schweb und Liechtenstein / Switzerland and Liechtenstein / Suisse et Liechtenstein. CY Zypern / 
Cyprus / Chypre. DE Deutschland / Germany / Allemaone, OK Dinemark / Denmark / Danemark, ES Spanian / Spain / Espagne. H Rrmland / Finland / Finbnde. FR Frankroich / 
France / France, QB Verelnlgtes Kflnlgreich / United Kingdom I Royaume-Unl, GR Grtechenland / Greece / Grace. IE trtond / Ireland / Irlande, IT ItaSen / Italy / Italie. LU Luxemburg / 
Luxembourg / Luxembourg, MC Monaco / Monaco f Monaco. NL Niededande / Netherlands / Pays-Bas, PT Portugal / Portugal / Portugal SE Schweden / Sweden / Suede. 
TRTUrkal/ Turkey /Turqule 

2 Fur Turkel nur moglfch, fells In der imemationalen Anmeldung am odor nach dem 1 . November 200O bestimmt. / For Turkey possible only H designated m the International eppKcation 
on or after 1 November 2000. / En ce qui concerne la Turqule, seuiement si la designation a ete of fectuee dans la demande interneiionale le l" novembre 2000 ou a une date uheneuro. 
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^ 11. Erstreckung des europalschen 
Patents 

Diase Anmeldung gilt auch ats Er- 
streckungsantreg fOr alls in der Inter- 
natlonalen Anmeldung bestimmten 
Mcht-Vertragsstaaten des EPU, mit 
denen bei Einreichung der internatio- 
nalen Anmeldung »Erstreckungsab- 
kommen« In Kraft waren. Die Erstrek- 
kung wird jedoch nur wirksam, wenn 
die vorgeschrlebene Erstreckungs- 
gebuhr entrlchtet wird. Es 1st derzeit 
beabsichtigt, die ErstreckungsgebGhr 
lur die nachfolgend angekreuzten 
Staaten zu entrichten: 



1 1 . Extension of the European patent 

This application is also considered as 
being a request for extension to all the 
non-Contracting States to the EPC 
designated in the international 
application with which "extension 
agreements" were in force on the date 
of filing the international application. 
However, the extension only takes 
effect if the prescribed extension fee 
is paid. It is currently intended to pay 
the extension fee for the States 
marked with a cross below: 



11. Extension des effets du brevet 
europeen 

La presente demande est egalement 
reputee demande d'extension a tous 
les Etats non contra ctanta de la CBE 
designes dans la demande interna- 
tionale, avec lesquels existaient, lors 
du depot de la demande, des "accords 
d'extension».Toutefois, I'extension 
no produit ses effets que si la taxe 
d'extension prescrite est acquittee. 
II est actuellemerrt envisage de payer 
la taxe d'extension pour les Etats dont 
le nom est coche cypres: 



Slovenie 

Lrtuanie 

Lettonie 

Albanie 

Roumanie 

Ex-RepubJique yougoslave de Macedoine 



1 ) Pr6vu pour das Etats 8 regard desqueb das 

«aooord3 d' extensions entreront en vigueur apres 
rimpression du prfaent lormulaire et qui out 6 la 
designee dans la demande internationals. 



1 2. Ordre de prelevement a utomatfque 

(uniquement possible pour ies 
tituiaires de comptes courants 
o averts a up res de I'OEB) 
Par la presente, il est demande a 
I'OEB de prelever du compte courant 
ci-dessous les taxes at frais venant a 
echeance, conformement a la regie- 
mentation relative au prelevement 
automatique. Pour les taxes de 
designation, se reporter a la rubrique 
10.3. II est en outre demande a I'OEB 
de pr&ever, a I'expiration du delai 
normal prevu pour leur paiement ies 
taxes d'extension pour chaque «Etat 
autorisant I'extension » coche a la 
rubrique 11. sauf instruction contraire 
recue avant I'expiration de ce delai. 

Numero et titulaire du compte 





SI 


Slowenien 


Slovenia 


«i 


LT 


Litauen 


Lithuania 




LV 


Lettland 


Latvia 


□ 


AL 


Albanien 


Albania 


00 


RO 


Rumanien 


Romania 


□ 


MK 


EhemaBge jugoslawische Repubiik Former Yugoslav Republic of 




Mazedonien 


Macedonia 


□ 






n 



1) Piatt fur Staaten. mlt denen »Er3treckungsab- 
kommen« nach Drucklagung dieses Fcrmbiatts 
in Kraft treten und die in der intemationalen 
Anmeldung bestlmmt waren. 



12. Automatischer Abbuchungsauftrag 

{Nur moglich fur Inhaber von belm 
EPA gefuhrten laufenden Konten) 

Das EPA wird beauftragt, nach Maft- 
gabe der Vorschriften fiber das auto- 
matische Abbuchungsverfahren fal- 
lige GebOhren und Auslagen vom 
untenstehenden laufenden Konto 
abzubuchen. In Bezug auf die Benen- 
nungsgebuhren wird auf Feld 1 0.3 
verwiesen. Das EPA wird ferner be- 
auftragt, die Erstreckungsgebtihren 
fur jeden in Feld 1 1 angekreuzten 
»Erstreckungsstaat« bei Ablaut der 
Grundfrist zu ihrer Zahlung abzu- 
buchen, sofern ihm nlcht bis dahin 
ein anderslautender Auftrag zugeht. 

Nummer und Kontoinhaber 



Space lor States with which "extension agree- 
ments " enter into force after this form has been 
printed and which were designated In the interna- 
tional application. 



12. Automatic debit order 

(for EPO deposit account bolders 
only) 

The EPO is hereby authorised, under 
the Arrangements for the automatic 
debiting procedure, to debit from the 
deposit account below any fees and 
costs falling due. For designation 
lees, see Section 10.3. The EPO is 
also authorised, on expiry of the basic 
period for paying the extension fees, 
to debit those fees for each of the 
"extension states" marked with 
a cross in Section 11, unless 
instructed otherwise before the said 
period expires. 



Number and account holder 



|X] 13. Eventuelle Ruckzahlungen auf das 13. Any reimbursement to EPO deposit 13. Remboursements eventuels a 
beim EPA geftihrte iaufende Konto account effectuer sur le compte courant 

ouvert aupres de I'OEB 

Nummer und Kontoinhaber Number and account holder Numero et titulaire du compte 

28090031 - E P & C 



14. Urrterschrrftten) des (der) 
Anmelder(s) Oder Vertreters 



Ort / Datum 

Fflr Angestelfte [Art. 133(3) EPU} 
mit ailgemeiner Votlmadrt: 

Nr. 



N8me{n} des (dorl Umerretchneten bine in Druck- 
schrift wtedarhoian. Bei iuristtachen Peraonen bitta 
auch die StelKing des War) Unto notch nsten 
innefhaib der GeseSachett in Dnjckschrift engeben. 



14. Signature(s) of applicants) or 
representative 



14. Signatuxe(s) du (des) demandeur(s) 
ou du mandataire 




Place / Date Rijswijk, 03/04/2002 Ueu / Date 



For employees (Art. 133(3) EPC) 
having a general authorisation: 

No.__ 

Ptoase print namels) under signaturels). In the 
case of legal persons, the position of the 
signatory whhin the company should also be 
Drmted. 



Pour lea employes (art. 133(3) CBE) 
disposant d'un pouvoir general : 

N° 



Le ou les noma des sfrtttaires dorverrt ctre indiques 
en caractsres d Tmprimerie. SI s'agtt d'une paracrine 
morale, ia position cccupea eu sain de oeOeci par le ou 
ras sigratairee doh egalement etre hdiquee en 
csrscteres (ftaprirneria. 
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CLAIMS for entry into national/regional phase of PCT/NL00/00747 
(=WO-Al-01/29473) in the name of Stork Screens B.V. 

CLAIMS 

f 3. 

1. Thin-walled hollow cylinder (12) made from fibre-reinforced 
plastics material, comprising at least one layer (20; 32, 34; 32, 
44, 46) having fibres (22) with at least one oriented direction of 
the fibres, the total wall thickness d tot lying in the range from 
0.010 to 1 mm, and the ratio d tot /D being <> 0.0025, where D is the 
diameter (in mm) of the cylinder. 

2. Cylinder according to claim 1, characterized in that the fibre 
content is at least 45% by volume. 

3. Cylinder according to claim 1 or 2, characterized in that the 
total wall thickness is in the range from 0.010 to 0.700 mm. 

4. Cylinder according to claim 3, characterized in that the total 
wall thickness is in the range from 0.020 to 0.300 ram. 

5. Cylinder according to one of the preceding claims, 
characterized in that the cylinder (12) comprises a fibre-reinforced 
layer having fibres with two oriented directions of the fibres. 

6. Cylinder according to one of the preceding claims, 
characterized in that an oriented fibre direction lies parallel or 
perpendicular to the longitudinal axis of the cylinder (12) . 

7. Cylinder according to one of the preceding claims 1-4, 
characterized in that the cylinder (12) comprises a first layer 
having fibres in a first oriented direction of the fibres, and a 
second layer having fibres in a second oriented direction of the 
fibres, the oriented directions of the fibres not being identical. 



0. Cylinder according to claim 7, characterized in that the 
oriented direction of the fibres of the first layer forms an angle a 
with the longitudinal axis of the cylinder (10), and the oriented 
direction of the fibres of the second layer forms an angle -a with 
the longitudinal axis of the cylinder (12). 

9. Cylinder according to one of the preceding claims 7 or 8, 
characterized in that the cylinder (12) also comprises a further 
layer (32) having fibres (22) in a third oriented direction of the 
fibres, the direction of the fibres running parallel or 
perpendicular to the longitudinal axis of the cylinder (12) . 

10. Cylinder according to claim 9, characterized in that the said 
further layer (32) is present between the first layer (34) and the 
second layer (34) . 

11. Cylinder according to one of the preceding claims 7 or 9, 
characterized in that first layers having a first oriented direction 
of the fibres and second layers having a second oriented direction 
of the fibres alternate with one another. 

12. Cylinder according to one of the preceding claims 1-3, 
characterized in that the cylinder (12) is of symmetrical structure 
in the thickness direction, and the oriented direction of the fibres 
of outermost, first layers (46) forms an angle a with the 
longitudinal axis of the cylinder (12), and the oriented direction 
of second, intermediate layers (44) forms an angle -a with the 
longitudinal axis of the cylinder (12) . 

13. Cylinder according to claim 12, characterized in that the 
cylinder comprises a further layer (32) having fibres (22) in a 
third oriented direction of the fibres, which direction of the 
fibres runs parallel or perpendicular to the longitudinal axis of 
the cylinder (12) . 

14. Cylinder according to claim 13, characterized in that the 
further layer (32) is arranged between the second, intermediate 



layers (44) . 



15. Cylinder according to one of claims 9-10 or 12-14, 
characterized in that the layer thickness of the outermost first 
layers (46) is identical. 

16. Cylinder according to one of claims 9-10 or 13-14, 
characterized in that the thickness of the further layer (32) is 
greater than the thickness of the other layers (34; 44, 46). 

17. Cylinder according to one of the preceding claims, 
characterized in that the fibre-reinforced plastics material 
consists of unidirectional carbon fibres in an epoxy matrix. 

18. Cylinder according to one of the preceding claims 1-3, 
characterized in that the cylinder (12) is made from a quasi- 
isotropic laminate. 

19. Cylinder according to one of the preceding claims, 
characterized in that a surface layer, which does not contain any 
fibres, is provided on the inside and/or outside of the cylinder 
(12) . 

20. Cylinder according to one of the preceding claims 1-19, 
characterized in that the cylinder (12) is seamless. 

21. Use of a cylinder (12) according to one of the preceding claims 
1-20 as a preform for the production of a printing forme for rotary 
screen printing, as a sleeve which is to be exchangeably fitted on 
an air roller for flexographic and offset printing, as a printing 
forme for gravure printing, as a transfer medium for transferring 
coatings and inks, as an electroforming mould or as a coating 
material . 
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3. This report contains indications relating to the following items: 
Basis of the report 



I 




II 
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III 
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IV 
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V 




VI 


□ 


VII 
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VIII 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
09/04/2001 


Date of completion of this report 
29.01.2002 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 

M D-80298 Munich 

S?' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Duerhammer, M (f ^ )) 
Telephone No. +49 89 2399 2743 \«u«^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



Internationa! application No. PCT/N LOO/00747 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7)): 
Description, pages: 

1- 13 as originally filed 
Claims, No.: 

2- 19 as originally filed 

1 as received on 23/10/2001 with letter of 17/10/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise Indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/N LOO/00747 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-20 

No: Claims ...... 

Inventive step (IS) Yes: Claims 1-20 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-20 
No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (Jufy 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/N LOO/00747 

EXAMINATION REPORT - SEPARATE SHEET 



Section V,2: 

Document US-A-3981 237 mentioned in the description discloses a thin-walled hollow 
cylinder made from fibre-reinforced plastics material (see column 9, last paragraph), 
comprising at least one layer having fibres, the total wall thickness lying in the range 
from 0,1 to 1 mm (the sheet thickness mentioned in column 4 lies within this range) and 
the ratio wall thickness/diameter of the cylinder being less than 0,0025 (for the diameter 
of the cylinder see column 8 and for the wall thickness see column 4, the quotient of 
both being less than 0,0025). 

The device according to claim 1 differs therefrom in the sense that the fibres have at 
least one oriented direction and that the fibre content is at least 45%. 

According to US-A-3981 237 a tubular blank is produced by extrusion methods from a 
thermoplastic polyester resin, either unfilled or filled with a reinforcing material such as 
glass fibres. It is generally known that the addition of fibres imparts an improved rigidity 
to plastics materials. These fibres may be added in the form of short fibres which are 
arbitrarily distributed in the plastics material and as unidirectional fibres. 

The invention uses fibres in an oriented direction and in a content being at least 45%. 
With this arrangement and this volume concentration a sufficient strength and rigidity 
for the thin-walled hollow cylinder is achieved. 

Because prior art does not give any indication to the orientation of the fibres and the 
volume concentration the present application meets the requirements of Article 33(2)(3) 
PCT. 

Dependent claims 2 to 20 contain special embodiments of the cylinder according to 
claim 1 and likewise fulfil the requirement of Article 33(2)(3) PCT, 

Reference is mad to the fact that the description is not in conformity with the claims as 
required by Rule 5.1(a)(iii) PCT. 
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International Patent Application PCT/NLOO/00747 
Annex to letter of October 17, 2001 

Amended claim 1 

Thin-walled hollow cylinder (12) made from fibre-reinforced 
plastics material, comprising at least one layer (20; 32,34/ 32, 44, 
46) having fibres (22) with at least one oriented direction of the 
fibres, the fibre content being at least 45%, the total wall 
thickness d toc lying in the range from 0.010 to 1 mm, and the ratio 
d tot /D being < 0.0025, where D is the diameter (in mm) of the 
cylinder. 
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REPLY DUE 
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from the above date of mailing 


International application No. 
PCT/NL00/00747 


International filing date (day/month/year) 
17/10/2000 


Priority date (day/monttVyaar) 
18/10/1999 


International Patent Classification (IPC) or both national classification and IPC 




F16L9/12 








Applicant 
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1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following hems: 

I 8 Basis of the opinion 



C 3. C.:. 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit Indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the International preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 1 8/02/2002. 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
Duerhammer, M 



Formalities officer (incl. extension of time limits) 
Haase, G 

Telephone No. +49 89 2399 7532 




Form PCT/IPEA/408 (cover sheet) (January 1994) 



WRITTEN OPINION 



International application No. PCT/N LOO/00747 



i. Basis of the opinion 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articie 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1-13 as originally filed 

Claims, No.: 

1-19 as originally filed 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/408 (Boxes l-Vlll, Sheet 1) (July 1998) 



WRITTEN OPINION 



International application No. PCT/N LOO/00747 



□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 1 



Claims 



Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/408 (Boxes l-VIII, Sheet 2) (July 1998) 



WRITTEN OPINION 
SEPARATE SHEET 



international application No. PCT/N LOO/00747 



Section V,2: 

Document US-A-3981 237 mentioned in the description discloses a thin-walled hollow 
cylinder made from fibre-reinforced plastics material (see column 9, last paragraph), 
comprising at least one layer having fibres with at least one oriented direction of the 
fibres (all fibres are oriented in one direction), the total wall thickness lying in the range 
from 0,1 to 1 mm (the sheet thickness mentioned in column 4 lies within this range) and 
the ratio wall thickness/diameter of the cylinder is less than 0,0025 (for the diameter of 
the cylinder see column 8 and for the wall thickness see column 4, the quotient of both 
being less than 0,0025). 

The present application does not meet the requirements of Article 33(2) PCT, because 
the subject-matter of claim 1 in its very broad formulation is not new. 

It is not at present apparent which part of the application could serve as a basis for new 
claims which fulfil the requirement of Article 33 PCT. Should the applicant regard some 
particular matter as advantageous, claims should be filed delimited against prior art. 
The applicant should also indicate in the letter of reply the difference of the subject- 
matter of the new claims vis-a-vis the state of the art. Reference is made to the fact 
that, as mentioned above, also according to prior art hollow cylinders are produced 
from fibre-reinforced plastics material with a relatively great diameter and a small wall 
thickness which has good mechanical properties. 
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Applicant's or agent's file reference 
AOO-40084/JV 


See Notification of Transmittal of international 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/NLOO/00747 


international filing date (day/month/year) 
17/10/2000 


Priority date (day/month/year) 
18/10/1999 


International Patent Classification (1 PC) or national classification and IPC 

F16L9/12 EPO-DG 1 

\L f19 onn* 


Applicant 

STORK SCREENS B.V. et al. (37} 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 



3. This report contains indications relating to the following items: 



I 




II 
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III 
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IV 


□ 
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IS 


VI 
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VII 


□ 


VIII 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
09/04/2001 


Date of completion of this report 
29.01.2002 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
fiNi D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ><£5*Sx 
Duertiammer, M ({ }) 

Telephone No. +49 89 2399 2743 X*^*-^/ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/N LOO/00747 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed* 
and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7)): 
Description, pages: 

1- 13 as originally filed 
Claims, No.: 

2- 19 as originally filed 

1 as received on 23/10/2001 with letter of 17/10/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)); 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NLOO/O0747 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as If (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): - 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-20 

No: Claims 

Inventive step (IS) Yes: Claims 1-20 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-20 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/N LOO/00747 
EXAMINATION REPORT - SEPARATE SHEET 



Section V,2: 

Document US-A-3981 237 mentioned in the description discloses a thin-walled hollow 
cylinder made from fibre-reinforced plastics material (see column 9, last paragraph), 
comprising at least one layer having fibres, the total wall thickness lying in the range 
from 0,1 to 1 mm (the sheet thickness mentioned in column 4 lies within this range) and 
the ratio wall thickness/diameter of the cylinder being less than 0,0025 (for the diameter 
of the cylinder see column 8 and for the wall thickness see column 4, the quotient of 
both being less than 0,0025). 

The device according to claim 1 differs therefrom in the sense-that the fibres have at . 
least one oriented direction and that the fibre content is at least 45%. 

According to US-A-3981 237 a tubular blank is produced by extrusion methods from a 
thermoplastic polyester resin, either unfilled or filled with a reinforcing material such as * 
glass fibres. It is generally known that the addition of fibres imparts an improved rigidity 
to plastics materials. These fibres may be added in the form of short fibres which are 
arbitrarily distributed in the plastics material and as unidirectional fibres. 

The invention uses fibres in an oriented direction and in a content being at least 45%. 
With this arrangement and this volume concentration a sufficient strength and rigidity 
for the thin-walled hollow cylinder is achieved. 

Because prior art does not give any indication to the orientation of the fibres and the 
volume concentration the present application meets the requirements of Article 33(2)(3) 
PCT. 

Dependent claims 2 to 20 contain special embodiments of the cylinder according to 
claim 1 and likewise fulfil the requirement of Article 33(2)(3) PCT. 

Reference is mad to the fact that the description is not in conformity with the claims as 
required by Rule 5.1(a)(iii) PCT. 
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international Patent Application PCT/NL00/00747 ^ 
Annex to letter of October 17, 2001 - (37) 

Amended claim 1 



Thin-walled hollow cylinder (12) made from fibre-reinforced 
plastics material, comprising at least one layer (20; 32,34; 32, 44, 
46) having fibres (22) with at least one oriented direction of the 
fibres, the fibre content being at least 45%, the total wall 
thickness d toc lying in the range from 0.010 to 1 mm, and the ratio 
d tot /D being £ 0.0025, where D is the diameter (in mm) of the 
cylinder. 
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BEGINNER FLEXOGRAPHER Um :»m^m 



Cylinder Sleeves for Flexography 

An application overview on the manufacture and 
use of cylinder sleeves in flexographic printing — Part I. 



by Michael Heckaman 
Stork Cellramlc, Inc. 



o 



Though not a new concept, sleeve use on cylinders has 
increased dramatically in recent years. Increasing pre- 
production costs, demands for Just-In-Time (JIT) 
delivery and desire for greater manufacturing flexibility have 
caused many flexo converters to adopt sleeves. Plate cylinder 
sleeves are best described as replaceable cylinder surfaces 
which can be quickly and easily mounted to or removed from 
a cylinder. Sleeves, nickel at least, may be used for the same 
purposes as the original cylinder surface. For flexo. the basic 
appeal of sleeves lies in their use as printing plate carriers. 
To be practical in flexo printing operations, sleeves must be 

easily changed, lightweight, 
cost effective, stable and 
reusable. 

Sleeves used as plate car- 
riers allow the mounting, 
storage and reuse of printing 
plates, thereby eliminating 
the costs associated with 
reusing plates conventional- 
ly. Traditionally, plates 
would be demounted (sub- 
ject to damage and replace- 
ment), stored (subject to 
change or damage) and re- 
mounted for each press run. 
When labor, stickyback and 
plate remake costs are ac- 
curately tracked, each re- 
peat operation cost can easily reach 40 to 50 percent of the 
original. Plate cylinder inventories, previously tied up with 
already -mounted jobs, are available for regular use when plates 
are mounted and stored on sleeves. 

Sleeve-mounted jobs allow scheduling flexibility since they 
need not be committed to mn on any given press. Sleeves can 
be interchanged from one press cylinder to another of the same 
diameter but different journal configuration. They also allow 
for scheduling interruptions to run that extra hot job. The 
original job can then be completed without the time and cost 
of demounting and remounting two sets of plates, in the real 
world, plates are occasionally mounted in the wrong print 
direction. This presents little problem for sleeves, since the 
sleeve may simply be turned end-for-end and remounted. 
Sleeve-mounted plates make repeat-run reproduction more 
70 




Plate-mounted cylinders. 



like die original press mn. Remaining as originally mounted 
the sleeves can be positioned to the exact location on the same 
cylinder used in the original run. Maximum uUlization of plate 
life is ensured when plates are left in position and stored on 
the sleeve. Since plates are not demounted, there is less 
likelihood of size change or damage during demounting 
storage or remounting. Plate remakes necessitated by plate" 
size change or damage often result in mismatched plates for 
the repeat runs. r 

Other Sleeve Uses 

Sleeves may also carry continuous print designs produced 
with seamless rubber or photopolymer coverings which are 
usually applied directly to the cylinder. Some sleeve materials, 
notably nickel, will withstand high-temperature rubber vul- 
canization or surface application of seamless photopolymer 
layers. Exactly-registered print designs are producedin-the- 
round by laser-engraving the rubber, or by special exposure 
of the photopolymer layers. Sleeves may also be rubber- or 
photopolymer-covered to exact print repeats for use in tint- 
ing lacquering or adhesive applications. Replacing cylinders 
ui these applications will allow for a varied inventory of designs 
or coaungs. Dedicated cylinder inventories and transport cwts 
to and from roll producers are reduced when sleeves are used 
Sleeves may be rubber-covered in specific thicknesses to 
serve as cylinder build-ups. Existing cylinders can then print 
with thinner plates or larger repeats with standard plate thick- 
nesses. Nickel sleeves can also provide protective, replaceable 
surfaces for plate cylinder surfaces. Used in this manner 
sleeves would remain in place as a corrosion-resistant, metai 
cylinder surface. Replaced as needed, they provide a new 
smooth surface at a fraction of the cost of reworking and 
replating the original cylinder surfece. Precise, balanced plate 
cylinders could be maintained as such since the cylinder itself 
would not be subjected to wear or scoring. 

Types of Sleeves 

There are basically two types of sleeve systems: parallel 
(or cylindncaj) and tapered (or conical). Parallel sleeves have 
constant and parallel inner/outer diameters and are designed 
to mount on cylindrical mandrels (existing plate cylinders). 
There are several manufacturers of parallel sleeve systems. 
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) 

- Tapered sleeves have a changing (tapered) inner diameter and 
constant outer diameter; they are designed to mount specially, 
manufactured and matched tapered mandrels. Parallel systems 
allow cylinders to be used with or without sleeves, while the 
tapered system must always be used with sleeves. Materials 
manufacture and wall thicknesses used in sleeve manufacture" 
include: 

* N*CJ«| • Electroformed seamless nickel cylinders; stan- 
dard 0.005-inch wall thickness. 

Fiberglass - Resin^Hnjaegnated and" cured multilayer 
( £lassjiber_tubes; wall thicknesses 0.04 0 inch to Q 2 50 
^p^-JflPh and up. ■ 

f • Fabric-Reinforced Resin •^Eesin^oated and cured 
V^single-ply Itorlai^fehdcjubes; walTSIclwSScj 0030 inch 
to 0.120 inch T- 1 i ■ — • 

• Pblyester Laminate - Adhesive-laminated polyester film 
cubes; standard 0015-inch wail thickness, others available. 

Sleeve manufacturers must ensure that: sleeve diameters 
are precisely made for each designated cylinder diameter with 
an interference to provide non-slip fits yei allow easy air 
mounting; materials have requisite elastic strength and 
memory to avoid stretch and slippage with repeated use- 
thicknesses are held to ±0.0002 inch (±5 microns) to ensure 

^^c y !' nd u er T ° Ul IndlcaIed Runoul <™> i$ maintained 
at 50.0005 inch. 

All sleeves - plated, coated or laminated - are manufac- 
tured on mandrels specifically sized to the required sleeve 
diameter. Each manufacturer should have an extensive man- 
drel inventory to accommodate the wide variety of sleeve 
diameters required to cover the fiexographic printing repeat 




Position sleeve. 

ranges. Sleeve sizes are designated by the Bare Cylinder 
Diameter (BCD) of the cylinder on which they are to be used 
For example, sleeves ordered as 4.843 BCD will be mounted 
to cylinders of 4.843-inch undercut diameter (BCD). Sleeves 
are actually manufactured to a slightly smaller diameter (in- 
terference) to mount easily and to fit the designated cylinder 
size properly. 

Most manufacturers have mandrels readily available for pro- 
duction of standard sleeve sizes. Standard sizes are based on 
plate cylinder undercuts of 0. 125 inch for 10 diametral and 1 1 A 
circular pitch gearing. Standard BCDs for a wide print repeat 
range are provided in published printing cylinder data sheets 
for these gearing systems. Additional to the standards, other 
mandrels are added as required for special size production. 

Air Supply For Sleeve Mounting 

Sleeves are mounted to cylinders using 80-100 psi a ir to 
enlarge the sleeve sUghtj Y j^' float jt nnTTiU cylinder wi th 
a frictionless air cushion. Upon air removal, sleeves retract 
with a tight, non-slip fit to the cylinder diameter. The general 

mounting procedure is: (continued on page 96) 
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BEGINNER FLEXOGRAPHER 

(coruinutd from page 77) 

1. Sleeve is positioned over cylinder air outlets. 

2. Air is supplied to cylinder through the inlet at (he op- 
posite end. Air escaping through outlet holes enlarges 
sleeve to approximately 0.001 inch over cylinder 
diameter. 

3. Sleeve is floated into position on air cushion created by 
air escaping from outlet holes. 

4. - Sleeve retracts to grip the cylinder tightly when air is 

shut off. 

Sleeves are removed from the cylinder by applying air and 
reversing the above procedure. Proper air supply is critical 
to the easy and successful mounting of sleeves. Most sleeve 
mounting difficulties are solved by increasing the air volume 
(not pressure) supplied to the cylinder. Supply air lines and 
fittings should be a minimum I /4-inch inner diameter. Larger 
supply lines may be needed, depending on the length and con- 
figuration of the line from compressor to supply sites. It will 
occasionally be necessary to split the 1/4-inch supply line 
jmo two I /8-inch lines and finings for small diameter 
cylinders. 

The air supply should be kept as dry as possible to avoid 
moisture entrapment between the mounted sleeve and cylinder 
surfece. Bleed air lines regularly, and install moisture traps 
or drying units in the supply line when necessary. Oxidized 
films or mineral deposits from entrapped moisture can make 
mounted sleeves difficult to remove. 
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Cylinder Modifications For Sleeves 

Cylinders need to be modified or manufactured to accept 
and release air for sleeve mounting. A fully-implemented 
sleeve operaiion can be attained wiih a minimum number of 
modified cylinders for each printing repeat. That number will 
be equal to the number of printing decks plus one additional 
cylinder to be used for plate mounting (six-color press, seven 
cylinders). This allows plate mounting of a given repeat job 
while another job of the some repeat is nmning on press. Once 
a plate color set is mounted to a sleeve and proofed, the sleeve 
is removed. Another sleeve is positioned on the cylinder for 
mounting and proofing the next color set. 

Cylinders to be used with sleeves should have at least a 
I /4-inch wall thickness and tight fitting or welded headers 
to contain the pressurized air. Most roll materials can be used 
to manufacture cylinders for sleeve usage. Preferred conven- 
tional materials would be stainless or chrome-plated steel 
which offer corrosion protection against moisture contained 
in the air supply. The newer lightweight composite cylinders 
are ideally suited for sleeves when manufactured with a 
smooth, hard facing. Aluminum cylinders can be used with 
sleeves, but can present mounting difficulties. Their low hard- 
aess and surface oxidation render them easily scored and 
galled. Aluminum cylinders should be hard coated (anodized) 
for use as plate cylinders. Aluminum cylinders cannot be used 
as sleeve bases for rubber vulcanization because their greater 
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thermal expansion at vulcanization temperatures will cause 
i ubber covered sleeves to be oversized following the process. 

The criteria for sleeve cylinders, new or used, are nearly 
the same for good plate cylinders. The criteria are: 

• Bare Cylinder Diameter (undercut) must be accurate for 
the targeted print repeat. Diameter tolerance should be 
+0.001 inch/ -0.000 inch. 

• Straightness and T1R should be 0.0005 inch or less. 

• Surface should be smooth and free of deep scratches, 
burrs, nicks or cut marks. 

• Scribe lines should be kept to a minimum depth. To pre- 
vent their serving as air channels, they should not ex- 
tend to the cylinder edges. 

Air supply (inlet) holes for existing cylinders are usually 
drilled through the cylinder header. Cylinders configured for 
sleeve mounting during manufacture may be drilled either 
through the header or journal shaft. The air supply hole and 
outlet holes are at opposite ends of the cylinder. Outlet holes 
(6 to 8 required) should be 0.094 inch in diameter, equally 
spaced around the cylinder face circumference and located 
5/8 inch from the end. A slight bevel (20 degrees) on the outlet 
side will allow sleeves to be easily positioned over the holes 
for air mounting. 

Cylinder Maintenance 

The cylinder surfaces should be kept clean and free of oils, 
ink, dirt and adhesive residues. Before mounting sleeves, the 
surface should be cleaned and wiped completely dry. A light 
wipe with WD-40™ will help maintain the surface. Wipe the 
surface vigorously with a dry cloth to remove excess fluid. 




Slide sleeve in place. 




Disconnect air. 

Oils or lubricants should never be used to assist sleeve 
mounting to die cylinder. These are counterproductive and 
actually make mounting even more difficult. The best results 
are always obtained with cylinder surfaces that are smooth, 
clean and dry. Periodically check to see that cylinder air outlets 
are free and clear of any obstruction that may have been in- 
troduced from the cylinder interior. 

Sleeves should be removed from cylinders upon comple- 
tion of the press run. Sleeves stored on cylinders for long 
periods may become locked to the cylinder surface by an ox- 
idized film or mineral deposits from entrapped moisture.! 



Part //, which iw// appear next murnh, will wJdress 
sleeve mourning, demounting, storage and combina- 
tion techniques. 
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Estertam's unique range of precision engineered synthetic 

-laminate doctor-blades are the future for the flexo and 

gravure Printing and Coating Industries. Their inherent 
strength and hardness offer extended blade life and 
consistent doctoring, even in the longest production runs. 
Thinner, stronger technology means less blade contact with 
your roller, less blade edge nicking and less down time thus 
giving all round improvement to printing and coating quality. 



Esterlam Advantages Include:- 

1 Full compatibility with ceramic and chrome rollers. 

1 Extends life to chrome rollers. 

1 Reduced doctoring pressure extending blade life. 

* No metal build-up on ceramic rollers 

1 Safer to handle with an excellent safety record 
' Corrosion free with inks, lacquers and coatings. 
1 Instant 'honing-in* reducing costly start-up waste 
1 Consistent edge profile for consistent print quality 
k Extra strength, thinner & stronger than UHMW PE 
k No backing blades required for chamber systems. 

* No hot spots giving even wear & no dry ink buildup. 
1 Versatility, one blade material for all applications. 



For more information, free samples and details of US distributors can 
John Hailey . Tel: Ot 1 44 (0)752 690691 or Fax: 01 1 44(0)752 690436 
or circle the Reader Service Number. 
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